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Computer Graphics and Interactive Systems Lab 

o  Computer Graphics and Interactive Systems Laboratory (CGIS) carry out 
research in computer graphics, Grid and Cloud computing, spatial data modeling 
and processing, distributed interactive systems, graphic cluster based processing 

o  Develops Grid and Cloud oriented applications and platforms: 

GreenLand,  ESIP, gProcess, eGLE, gSWAT, gSWATSim, 

GreenView,  Waterland, and Minerals applications 

 

Contact: 
CGIS Laboratory: http://cgis.utcluj.ro 
 Prof. Dorian Gorgan, http://users.utcluj.ro 
 email: dorian.gorgan@cs.utcluj.ro 
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Specific Objectives 

o  Explore huge spatial data (i.e. satellite images) to supply information on the 
earth surface, weather, clime, geographic areas, pollution, and natural 
phenomena 

o  Support many variables based processing - satellite image type (e.g. MODIS, 
Landsat), geographic area, soil composition, vegetation cover, season, and 
context (e.g. clouds) 

o  Develop tools and components to support the development of Grid and Cloud 
oriented EO (Earth Observation) applications 

o  Develop and experiment the EO Application Development Methodology 

o  Flexible description, instantiation, scheduling and optimal execution of the Grid 
and Cloud  processing 
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Grid Related Projects 

o  EnviroGRIDS, Black Sea Catchment Observation and 
Assessment System supporting Sustainable 
Development, FP7 project, co-funded by the European 
Commission (2009 - 2013). 

o  GiSHEO, On demand Grid services for high education 
and training in Earth Observation, ESA-PECS project , 
Funded by European Space Agency through PECS 
Programme (2008-2010). 

o  SEE-GRID-SCI, SEE-GRID eInfrastructure for regional 
eScience, FP7 project, co-funded by the European 
Commission (2008 - 2010). 

o  MEDIOGRID, Parallel and distributed graphical 
processing on grid structure of geographical and 
environmental data. CEEX National Project 
(2005-2008). 



High Performance Computation 

Satellite Image Processing, CGIS Lab, UTCN 5 

o  Distributed computer network 

o  High power Computation 

o  Large storage capabilities 

o  Optimize execution time 

o  Processing of large volume of 
data 



GreenLand Application 
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Hypergraphs – Process Description Graph 

The hypergraph is a complex graph that combines operators (OP), services (S) and 
subgraphs (SG). The subgraph could be a simple or complex graph.  
 
Inputs: Spectral bands in satellite images – MODIS, Landsat, QuickBird, etc 
OP examples: Add, Subtract, Blur, Sharpen, EdgeDetection, HistogramEq, PseudoColoring, 
Erosion, etc. 
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Architecture of GreenLand Application 
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Image Processing Life Cycle 
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Create a GreenLand project 

Add workflows  
to project 

Separate workflows  
into Grid sub-processes 

Execution on  
different Grid nodes 

Results management 



GreenLand Application 
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WPS Service Processing 
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OGC Service Oriented Architecture 
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EVI – Enhanced Vegetation Index 
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